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Hearts of darkness and black holes: metaphor in Joseph Conrad's Heart of Darkness and 
Connie Willis' "Schwarzschild Radius" 
Brian Richard Duckwitz 
Major Professors: Virginia Allen and John Hagge 
Iowa State University 
Metaphor is perhaps one of the most useful tools in detennining the complexity, as 
well as the quality, ofa work ofliterature. Joseph Conrad's Heart of Darkness, for example, 
is not only a well-written work, but also one with metaphors which operate on multiple levels 
of meaning, and are open to many different interpretations. It is possible to see, however, 
that not only can the metaphors be interpreted differently, but can also be seen to work in a 
way entirely opposite to what traditional readings would dictate. Conrad has come under 
much criticism by Post-Colonialists who insist that the work is nothing more than a 
degrading diatribe about African savagery. What becomes clear upon closer investigation, 
however, is that Conrad is doing exactly the opposite through clever and inventive use of 
metaphor, symbolism, and light/dark imagery. 
One of the most popular attacks against science fiction is that it is straightforward, 
ungainly and lacking of any literary complexity. While this may be true in individual cases, it 
is unfair to the genre as a whole; many science fiction works are actually more complex than 
their "mundane" counterparts. Connie Willis' "Schwarzschild Radius" is one of these. In 
fact, her work steps beyond Conrad's, and moves beyond the realm of the simply 
metaphorical, becoming both metaphorical and literal simultaneously. She too uses color 
imagery in new ways, but to this she adds an understanding of real-world scientific 
2 
knowledge, making her work equal, and perhaps surpass, Conrad's. By closely examining 
the operation of figurative language in Heart of Darkness and comparing this use to 
"Schwarzschild Radius," it becomes possible to gain a better understanding of both science 
fiction and figurative language. 
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CHAPTER ONE: APPROACH VECTORS 
The study of literature and the study of science fiction are two discourses that rarely, 
if ever, are spoken of in the same sentence. Those who divide out literature from science 
fiction, making them mutually exclusive, do so because they see science fiction as lacking 
certain elements required by literature. What those elements are vary depending upon who is 
asked, but usually have something to do with science fiction being too juvenile and 
unsophisticated to be considered literature. As anyone who reads any significant portion of 
science fiction can report, this is perhaps the least accurate statement that can be made about 
the genre. While it is true that some science fiction does not have considerable literary value, 
neither does a great deal of the work published under the all-encompassing banner of 
"literature." Nevertheless, the perception remains that literature is innately superior and 
science fiction, being innately inferior, is unable to become literature. Some, like Samuel 
Delany, think this is for the better. The last thing he desires is for an academic critic who is 
only concerned with literature to suddenly gain a "curiosity" about science fiction, stick his or 
her nose in, make some general comments, and leave (Delany 82). This, he states, does not 
recognize science fiction as the separate discourse it is, and serves to completely throw out 
the window every bit of science fiction criticism ever written because it refuses to 
acknowledge science fiction's historical context. Delany warns that this practice is not only 
dangerous to the field, but bad criticism as well. 
Instead of taking an either/or approach to the study of the literature and science 
fiction, therefore, and trying to prove science fiction's literary merit-a project far beyond the 
scope of this work-it is perhaps more useful to keep them separate, yet study a common 
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element in hopes that: a) something will be revealed about the two gemes, or b) something 
will be revealed about that particular element. If this examination is extremely effective, 
perhaps even both goals may be accomplished. With any luck, this revelation will help to 
better inform critics as well as give those who dismiss science fiction as inferior something to 
think about. 
F or the purposes of this work, the most useful (and distinguishing) element to remove 
and then examine is metaphor, and by extension, figurative language as a whole. The reasons 
for this are multiple. Firstly, one of the most widely accepted standards by which fictional 
works are judged is by their use of figurative language, whether it be metaphor, simile, 
personification, symbol or allegory. Metaphors, in particular, add complexity to language, 
creating a set of meaning existing outside what the words on the page literally say. A strong 
argument for a definition of what makes literature more than just fiction could even be made 
on the grounds of a given work's ability to communicate meaning through figurative 
language, and metaphor would certainly play an important part in that duty. 
Another, perhaps more important, reason for choosing to study metaphor and 
figurative language is that there is a lack of detailed discussion about metaphor and its 
operation in science fiction. While Orson Scott Card (and to a lesser extent Samuel Delany) 
begins to examine how literalness and figurativeness interplay in science fiction, his main 
purpose in "The Special Demands of Writing Science Fiction and Fantasy" is to give an 
overview of the ways in which meaning is generated in the geme. With the exception of a 
few examples, he leaves a discussion of metaphor largely untouched, creating an excellent 
opening for an examination of the subject. l 
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Finally, it is just plain interesting to look at the operation of metaphor in literature and 
how this differs from science fiction's use of figurative techniques. What can be learned 
about the ways in which science fiction requires the reader to think? How does the science 
fiction writer use a technique which, if not done carefully, will confuse and perhaps lose the 
reader? Finally, how does the meaning which is communicated by metaphor differ in a piece 
of literature from a work of science fiction? By asking these questions, it becomes possible 
to avoid confronting the larger issue of literary superiority head on, while hopefully giving 
ample evidence for future discussions. 
The first step in this discussion is to choose both a piece of literature and science 
fiction to discuss, pieces that need to use metaphor heavily in order to generate enough 
material about which to speak. Joseph Conrad's Heart of Darkness proves to be an excellent 
choice for the study of metaphor for several reasons. While Conrad has long been regarded 
as one of the masters of prose, more recently Heart of Darkness has come under fire by 
postcolonialists who claim it is racist in its portrayals of Africans. In fact, one of the attacks 
on the work--discussed in more detail in the second chapter of this work--centers around its 
use of figurative language dealing with darkness and the wilderness. Some critics see 
Marlow's negative personification of the jungle as a living, evil entity to be quite offensive 
and as evidence that Conrad therefore harbored ill-will towards non-European nations. The 
fact that Conrad's work still inspires such heated discussion roughly one-hundred years after 
its publication speaks not only to the vitality of the text, but the ability of his figurative 
language to still be powerful and recognized as such. 
If Heart of Darkness is to be the choice for the mundane analysis, then the choice of 
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the science fiction piece should be one that is similar in more than just figurative language. 
Connie Willis' "Schwarzschild Radius" fits the bill perfectly. Not only does Willis' short 
story use a great deal of very complex figurative techniques, but it also shares similar mood, 
plot movement and characterization. In addition, Willis' story solves one of the major 
hurdles in discussing science fiction: accessibility. Every year many science fiction works go 
out of print, some deservedly, some not. The advantage to Willis' work is that it is easily 
found in one of the major anthologies of science: The Norton Book of Science Fiction. 
Widely accepted in academic circles, the Norton contains a plethora of diverse and carefully 
wrought prose, all of which were anthologized for use in the college English classroom. 
Even the editors of the work, Brian Attebery and Ursula K. Le Guin, are leading writers and 
critics in science fiction, making the volume that much more credible as a source of what 
constitutes "good" science fiction. 
Beyond the use of figurative language, both Conrad and Willis' stories have much in 
common as far as basic premise. The protagonists of Heart of Darkness and "Schwartzschild 
Radius," Marlow and Rottschieben respectively, are characters who are on the verge of a 
greater understanding about some aspect of their lives. While Marlow is forced to face the 
fact that a man he had respected out of hand is nothing more than a ravaging monster bent on 
profit to the exclusion of all else, Rottschieben is brought face-to-face with war personified in 
the being of Karl Schwarzschild and must somehow deal with the aftereffects of this meeting. 
If one were to read the "Cliff's Notes" of these two works, one would probably find these 
summaries of premise to be good enough. What a close examination of figurative language 
in the two works reveals, however, is that there is far more going on here than one would 
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expect upon first glance-something many would assume about Heart of Darkness given its 
name recognition alone, but a claim requiring more work for "Schwartzschild Radius." It is 
possible to see that traditional ways of assuming what a metaphor means no longer 
necessarily hold upon a close reading of those same metaphors. What is revealed instead are 
new possibilities for the use of figurative language and methods of comparing genres. 
Just as metaphor begins with a few simple words and leads to a more complex 
understanding, it is perhaps best to begin with Conrad's work set in the mundane world and 
work towards Willis more fantastic vision. Examining the texts in this order is also more 
effective because Conrad's piece is considered literature, and the examination of his text will 
set the groundwork for the discussion of the differences present in Willis' text. 
As will be seen by the examination of the metaphors in Heart of Darkness, the text 
lends itself to multiple interpretations quite easily, and even manages to allow a more 
subversive reading than would be possible in most works. It is this very flexibility which 
makes Heart of Darkness so useful in a study of metaphor, especially when it is considered 
alongside a work of science fiction. Few would argue that Heart of Darkness is weak in 
metaphor, while some would say this is true of science fiction; by working with them at the 
same time it becomes easier to see the great complexity inherent in both, and thereby gain a 
stronger appreciation of metaphor and its subtleties. 
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CHAPTER TWO: THE LIES OF THE LIGHT 
The wilderness and corruption: metaphors of destruction 
Joseph Conrad's Heart of Darkness is often viewed as a highly metaphorical work, 
one that requires the reader to seriously contemplate what lies behind the meaning of the 
story as much as the surface of the tale. Albert Guerard, for example, quite successfully 
argues in his work Conrad the Novelist that the text is, more than anything else, Marlow's 
"voyage of self-discovery"(39). The trip up the Congo becomes a metaphor for Marlow's 
internal discovery of his own unconscious mind, with Kurtz becoming a representation of 
"the Freudian id or the Jungian shadow or more vaguely the outlaw" (39). This idea works so 
well because it draws upon the jungle as being primitive and, consequently, a representation 
of the deeply buried desires Freud claims are present in everyone. While this reading is 
certainly feasible, it requires the assumption that Conrad is using the concepts of jungle and 
wilderness in the same way that Freud does, when this is not necessarily the case. What it is 
possible to see, as will be discussed below, is that Conrad is not, in fact, showing the 
wilderness as the destructive inner impulse Guerard wants it to be, but rather that the 
destruction is coming from Western, "civilized" ideas and actions. 
Psychoanalytic criticism aside, the inherent figurativeness of language in the text is 
also stated in a rather straightforward way quite early in the story itself as the framing 
narrator remarks that: "[t]he yams of seamen have a direct simplicity, the whole meaning of 
which lies within the shell of a cracked nut. But Marlow was not typical ... and to him the 
meaning of an episode was not inside like a kernel but outside, enveloping the tale which 
brought it out only as a glow brings out a haze ... (278)." Already Conrad is pointing out to 
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his audience that there is much more to Marlow's telling of this adventure than what is 
immediately apparent--one must also consider the events outside of the tale, and stretch 
possible meanings beyond the bounds of the story itself. By making this requirement explicit 
to the reader, an atmosphere of figurativeness is created, thereby forcing the reader to see the 
entire novella as possibly metaphorical, a possibility that many critics, including this one, 
have latched onto. 
In addition to the framing narrator making the figurative nature of the work explicit 
by stating the nature of Marlow's stories, it is apparent that Marlow himself sees his story as 
representative of some greater truth-or perhaps lie-as demonstrated many times 
throughout the text by his discussion of those very topics. Marlow makes it a point to 
demonstrate his abhorrence for lies in the following section of the novella. 
You know I hate, detest, and can't bear a lie, not because I am straighter than the rest 
of us, but simply because it appalls me. There is a taint of death, a flavor of mortality 
in lies,-which is exactly what I hate and detest in the world-what I want to forget. 
It makes me miserable and sick, like biting something rotten would do. 
Temperament, I suppose. (305-6) 
It is just this disgust for a lie which on one hand makes the reader suspect Marlow would 
never tell any kind of falsehood, while at the same time generating an uneasy sense that 
Marlow is simply attempting to increase his own ethos without actually proving it to be true. 
Although the reader may expect some of the events of the story to be embellished a bit by the 
sailor, his comments here bring attention to the nature of the overall veracity of his tale. 
What Conrad has done in a not-so-subtle manner is require the audience to question truth and 
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falsehood, both what they mean in the "real world," as well as what the concepts mean to the 
novella itself. This quiet metafictional questioning of the text, therefore, is a clever attempt 
to bring attention to one of the overriding themes of the text-when is the truth a lie? 
Although the comments of the framing narrator and Marlow's tangential diatribes 
offer easy access to the figurativeness of the text, it is the sheer volume of metaphor that truly 
makes Heart of Darkness figurative and, ultimately, symbolic. While a thorough examination 
of the metaphors in the novella is beyond the scale of this work, it is still quite possible to get 
a feel for the ways in which metaphor works in the text by a selective sampling of them 
followed by a close examination of how they operate. 
One of the most common metaphorical themes used by Marlow throughout the 
novella is that of the wilderness and its ability to corrupt men. The jungle is not only a real 
place where strange people and animals live, but also represents something "dark" that is 
somehow able to insidiously invade men's bodies and darken their souls. This is certainly 
how Marlow tries to explain Kurtz's transformation, as evidenced by his trying "to break the 
spell-the heavy, mute spell of the wilderness-that seemed to draw him to its pitiless breast 
by the awakening of forgotten and brutal instincts, by the memory of gratified and monstrous 
passions" (356). To Marlow, the wilderness is a dangerous place, a "heart of darkness" from 
which one must flee or be consumed (316). 
Not only does Marlow use metaphors when describing the wilderness, he also often 
personifies it: "And outside, the silent wilderness surrounding this cleared speck on the earth 
struck me as something great and invincible, like evil or truth, waiting patiently for the 
passing away of this fantastic invasion" (300-1). It is important to note that Marlow is using 
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his figurative language in a very vague way-it is something instead of a specific thing, and it 
is like evil or truth, although the implication is that it is really neither. Marlow is very 
uncertain of exactly what kind of creature the jungle is, but he is quite sure that it is a massive 
and powerful force far beyond the ken of mortal men. By personifying the jungle in such a 
negative light, Marlow is thereby able to shift the blame for Kurtz's actions away from Kurtz. 
Instead of the wanton destruction of the land being the fault of the white man, it is this 
mystical force which is at the center of the problem. Marlow need not consider Kurtz as 
inherently negative, but rather the result of his corruptive surroundings. 
It is this idea that Conrad is, through the text, transforming the wilderness into a 
destructive and corrupting environment that has caused many critics to question his motives. 
R. Zhuwarara, for example, argues that Conrad is anti-African in the work specifically 
because he portrays the wilderness as seductive and evil, citing the following quotation from 
Heart of Darkness. 
The wilderness had patted him [Kurtz] on the head and behold, it was like a ball-an 
ivory ball; it had caressed him and-Iol-he had withered; it had taken him, loved 
him, embraced him, got into his veins, consumed his flesh, and sealed his soul to its 
own inconceivable ceremonies of some devilish initiation. He was its spoiled and 
pampered favorite. (333) 
It is possible to see how the argument could be made that Conrad is presenting a corruptive 
image of the wilderness; in fact, John Batchelor in his essay "Heart of Darkness, Source of 
Light," makes a very similar argument. What these critics are ignoring, however, are two 
very important facts. Firstly, the entire narrative is given from the perspective of Marlow and 
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is therefore suspect. It is obvious that Marlow has carried his own prejudices along with him 
on this trip, and, even though he has changed somewhat by the end, he cannot totally escape 
them. In addition, the connotations of light and dark become transformed in the text, a point 
which will be discussed in much detail later. The combination of these factors makes it 
possible to see that Conrad is not, in fact, making a statement about the dangers of the 
wilderness, but rather about Western society and mores. For now, however, it is important to 
examine Marlow and his perceptions of his travels in order to see that his descriptions and 
comments are skewed and, consequently, suspect. 
In order to achieve an understanding of Marlow's unreliability, it is necessary to 
examine both Kurtz and his relationship to the wilderness without becoming too swayed by 
Marlow's opinions and conclusions about the jungle and its dangerous qualities. Thankfully, 
this is not impossible, although because the events are told from Marlow's point of view, it is 
vital to keep a skeptical eye on every description Marlow provides, as his opinions are 
constantly making themselves known. 
Although all of Marlow's descriptions in the story should be suspected throughout the 
text, it is most important to do so when he begins to reflect upon his experiences in the 
jungle. This is often where he begins to speak metaphorically, and when his opinions 
become obvious. Consider the following example that occurs at the Central Station as 
Marlow is pretending to sleep while actually listening to two members of the Eldorado 
Exploring Expedition speak. 
I saw him extend his short flipper of an arm for a gesture that took in the forest, the 
creek the mud, the river,-seemed to beckon with a dishonoring flourish before the 
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sunlit face of the land a treacherous appeal to the lurking death, to the hidden evil, to 
the profound darkness of its heart. It was so startling that I leaped to my feet and 
looked back at the edge of the forest, as though I had expected an answer of some sort 
to that black display of confidence. (313, emphasis mine) 
Marlow is not satisfied to merely report what he witnesses in this case. Instead, he must add 
to the events, embellish them with his own opinion so as to both convince himself he is right, 
and to build support for the idea that the jungle as a source of evil and corruption. This 
opinion becomes much more pronounced in this quotation because of Marlow's use of the 
word "seemed." Because of this word choice, Marlow (or perhaps Conrad) drops a subtle 
hint to the audience that these events are not necessarily the truth. Although it seemed to 
Marlow that the man was beckoning dishonoringly to the jungle, it may have been something 
else entirely. In addition, Marlow begins to associate the wilderness with darkness, a word 
which has many negative connotations, and which Marlow intends to inextricably intertwine 
with the jungle and, consequently, its corruption of Kurtz. The reader, therefore, is both 
given the opportunity to witness Marlow's opinion of the "darkness" so inherent in the 
jungle, as well as having an opening for distrusting Marlow's intentions.2 
On one hand, Marlow constantly colors his comments about his surroundings and 
people's personalities--often negatively-, but at the same time appears to accurately report 
what people have said to him without much prejudice. That is to say, although Marlow may 
have a low opinion of a person he meets (as is often the case) and is willing to share his 
opinion about that person, he appears to be less willing to actually change what the people 
say. If this is true, it then becomes possible to more accurately examine the influence of the 
12 
jungle upon Kurtz by looking at what others have said about him and compare this to what 
Marlow has discussed. With any luck, this examination will reveal more about how the 
metaphor of the jungle is really operating. 
Throughout the text, Kurtz is spoken of by others as a rather well-thought-of 
individual, one who is very good at his job and who is destined for greatness: " 'Oh, he will 
go far, very far ... He will be somebody in the Administration before long. They, 
above-the Council in Europe, you know-mean him to be,' " is one of the compliments 
bestowed upon Kurtz by the Chief accountant of the Company (295-6). Another example 
occurs when the brickmaker of the Central Station claims that" 'He [Kurtz] is a prodigy ... 
He is an emissary of pity, and science, and progress, and devil knows what else .... a special 
being, as you ought to know' " in addition to being called a "universal genius" later on in the 
text (303,307). For the most part, the opinion of Kurtz up until the point at which he 
actually makes his appearance is positive. Kurtz is apparently fulfilling his duties in a 
spectacular fashion, and doing exactly what the Company requires of him. In fact, Kurtz has 
become the ideal trader, the most profitable agent in the Company's employ. 
It is Kurtz's success as an agent and apparent infallibility which make his true nature 
so startling to Marlow and the audience. With statements about Kurtz's apparent genius as 
an agent so prevalent in the text contradicting with his violent, corrupted appearance, the 
reader is left looking for possible reasons for this change. Marlow's understanding of this 
question is quite clear: the jungle has corrupted him and formed him into a tool of evil. 
There are, however, other possibilities supported by the text, possibilities which shift the 
blame for Kurtz's seeming transformation away from the wilderness and toward his own 
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world-Western civilization. Instead of understanding Kurtz as a product of the jungle, it is 
entirely possible to view his actions as totally in-line with what the Company and the West 
expect out of him-profit at any cost. 
Aside from the comments noted earlier, evidence for the idea that Kurtz is a product 
of the West is scattered throughout the text. One of the most telling of these occurs as 
Marlow is describing Kurtz's ethnic makeup: "His mother was half-English, his father was 
half-French. All Europe contributed to the making of Kurtz" (335). By making Kurtz's 
background such, Conrad makes Kurtz representative of Europe and, consequently, the West. 
Although England and France cannot be considered the only Western nations, they are two of 
the most imperialistic, as well as two which had great influence in the subjugation of the 
African continent.3 This slightly more cosmopolitan ethnicity makes it possible for Kurtz to 
become a symbol for the West than ifhe were of unmixed blood. 
Kurtz's drive for more and more ivory is yet another tag marking him as a Western 
man through and through. The Company, a Western organization, requires its agents to 
acquire as much ivory as possible, leading to several examples of Kurtz's burning need for 
more of the substance. The motley Russian even tells Marlow how Kurtz had threatened to 
shoot him ifhe did not give up his ivory because "there was nothing on earth to prevent him 
killing whom he jolly well pleased" (343). Throughout the text Kurtz is associated with and 
likened to ivory, and when he is first viewed by Marlow, he combines greed, death and 
destruction all into one body: "It was as though an animated image of death carved out of old 
ivory had been shaking its hand with menaces at a motionless crowd of men made of dark 
and glittering bronze. I saw his mouth open wide-it gave him a weirdly voracious aspect, as 
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though he had wanted to swallow all the air, all the earth, all the men before him" (348). 
Marlow is describing Kurtz in a way that can easily be seen as a representation of how the 
African continent is treated at the hands of the Western imperialists, adding even more 
credence to the idea of Kurtz as representative of a greater whole. 
If Conrad wishes for the audience to believe that Kurtz is a symbol for the West, then 
making him appear successful in the eyes of Westemers and stating that his parents of 
representative Europeans only begins to accomplish this goal. Thankfully, there are other 
clues in the text that reveal the West's inherent destructiveness. As Marlow follows the 
African shore on his journey to the first station, for example, he witnesses a sight which also 
serves as a metaphor for the West and its behavior in Africa . 
. . . [W]e came upon a man-of-war anchored off the coast. There wasn't even a shed 
there, and she was shelling the bush ... In the empty immensity of earth, sky, and 
water, there she was, incomprehensible, firing into a continent. Pop, would go one of 
the six-inch guns; a small flame would dart and vanish, a little feeble white smoke 
would disappear, a tiny projectile would give a feeble screech-and nothing 
happened. Nothing could happen. There was a touch of insanity in the proceeding .. 
. and it was not dissipated by somebody on board assuring me earnestly there was a 
camp of natives-he called them enemies!-hidden out of sight somewhere. (288-9) 
This pointless attack on the continent is only the slightest hint of what Western ideals are 
capable of, but it still serves as a useful comparison to how Kurtz acts.4 There is a 
methodical attack upon the continent itself, and upon the people within it, much like what 
Kurtz does to the land in his single-minded devotion for more and more ivory. 
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It is quite apparent that Kurtz has become associated with, if not totally representative 
of, the Western world and its ideals. Although this is interesting, how does it help to refute 
the argument posited by Zhwarara and the like that Kurtz is corrupted by the jungle? The 
answer to this can first be understood by the following quote from Marlow as he is discussing 
Kurtz and the effects of being in the wilderness for so long. 
[H]ow can you imagine what particular region of the first ages a man's untrammeled 
feet may take him into by the way of solitude-utter silence, where no warning voice 
of a kind neighbor can be heard whispering of public opinion? These little things 
make all the great difference. When they are gone you must fall back upon your own 
innate strength, upon your own capacity for faithfulness. (334) 
Marlow goes on to say that this solitude leaves one open to the darkness surrounding him, 
meaning that the jungle is responsible for Kurtz's corruption. While this certainly agrees with 
Zhwarara's assertion that Conrad is portraying the jungle as negative, it also allows a 
different possibility for interpretation. What if, instead of being opened up to the darkness 
around him, Kurtz really did fall back upon his "inner strength" which consists of his 
Western ideals? If this is the case, which it appears to be, then Zhwarara's argument begins 
to fall apart because the jungle is no longer the malefic influence-this foul duty falls to 
Western culture, the very thing which Kurtz would have left to fall back to when confronted 
with the solitude of the wilderness. 
As has been mentioned, it is dangerous to base conclusions only on what Marlow 
gives out; fortunately, it is not necessary here. The same sentiment-that the wilderness 
brings solitude and therefore freedom-is echoed by one of the members of the Eldorado 
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Exploring Expedition who claims that "anything can be done in this country. That's what I 
say; nobody here, you understand, here, can endanger your position" (313). There is a lack of 
structure in the wilderness, a freedom which allows those who live there to escape the social 
requirements of their lives; if a person wishes to strip the jungle of its ivory while destroying 
the land and the natives there is nothing to stop him. 
Suddenly it becomes quite obvious that corruption does not enter Kurtz from the 
outside, but rather seeps from his innards to the surface. It is not the jungle that changes the 
man-he had already been fully formed by the Western desire for more and more profit, no 
matter the cost. The wilderness, instead of changing Kurtz, simply frees him of the social 
constraints which hold him, as well as every other Western man, in check against his 
dangerous inner desires. The metaphor Guerard insists upon, that the jungle releases the id, 
falls apart when looked at from this perspective; it is not the id which is destructive, but the 
deep-seated need for more and more profit that has been formed by Western ideals. Although 
Marlow is correct that the wilderness is responsible for the "awakening of forgotten and 
brutal instincts," it is not because of any influence of the wild, but rather the creation of an 
area absent of any social controls. 
"The sunlight can be made to lie too:" traditional symbols revisited 
Even more so than the metaphors of the wilderness in Heart of Darkness, the color 
symbols in the text mark a transformation of expectations rare in literature, especially in the 
pre-Post Modern era. Just as with the wilderness metaphor, it is apparent that Marlow is 
using symbol-specifically darkness and light-in a traditional manner while Conrad, on the 
other hand, is using these symbols in an entirely new and unexpected fashion. It is this 
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breathing of new life into old symbols that makes the work so vibrant and allows the multiple 
readings of the text which keep it alive and ever-changing. An examination of Conrad's use 
of darkness and light will reveal a great deal about how these symbols operate in the text and 
will help to add an overall view to this work. 
In order to accurately examine Conrad's use oflight and dark in the text, it is 
important to first discuss the traditional uses of the symbols in literature so as to have a frame 
of reference for the changes which Conrad brings about in his work. As Jobes points out, 
light often represents reason, knowledge and truth, while darkness has been considered a 
representation of "evil," and "the unknown" (Jobes 415). Certainly, these representations are 
well-known to most natives of the Western world, and generally accepted as standard 
symbols. Much of the Christian belief system-one of the founding blocks of the modem 
Western world-relies upon this very symbolic pattern. It stands to reason, therefore, that 
Conrad would know these connotations to be the standard and use them to his advantage. 
As discussed in the previous section, it is clear from the outset that Marlow views the 
wilderness as a dangerous, brooding and evil place. In his description of these concepts, he 
falls back upon a very specific and traditional schema of light and dark-light is everything 
good and positive, while darkness represents evil, wildness and corruption. The best example 
of Marlow's use of darkness was mentioned earlier, but deserves further examination here, in 
the context of darkness imagery. As Marlow watches, unobserved, the man from the 
Eldorado Exploring Expedition appears to "beckon with a dishonoring flourish before the 
sunlit face of the land a treacherous appeal to the lurking death, to the hidden evil, to the 
profound darkness of its heart" (313). In this instance, and in many others in which Marlow 
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describes the jungle, the wilderness is directly associated with darkness. This particular 
example is useful because he not only associates the jungle with darkness, but with evil and 
death, two connotations that are quite standard in Western literature and mythology. Because 
Marlow makes it so clear in these examples what darkness represents-at least as far as he is 
concerned-it is safe to work with the assumption that he is following standard traditional 
uses of darkness in his other descriptions. Whether or not Conrad is using these same 
patterns, however, is a subject yet to be addressed. 
In addition to associating the wilderness with darkness, Marlow also uses the 
metaphor to refer to Kurtz, and specifically what is inside of him. Marlow speaks of "the 
barren darkness of his [Kurtz's] heart" near the end of the novella, and it becomes quite 
apparent through the course of the work that the term "heart of darkness" can refer both to the 
jungle and to Kurtz (359). This is an important point, and one that carries meaning 
throughout the novella. Darkness begins to become more and more associated with 
negativity as it progresses, and specifically with the character of Kurtz as well. Although 
Kurtz begins as a man (albeit a sick and brittle one), by the end of the work he has been 
transformed by Marlow into a mere shadow: "He lived then before me; he lived much as he 
had ever lived-a shadow insatiable of splendid appearances, of frightful realities; a shadow 
darker than the shadow of the night, and draped nobly in the folds of a gorgeous eloquence" 
(366). In essence, Kurtz has become a shadow fully; not only has his heart been darkened, 
but his entire being. By doing this, Marlow has distanced Kurtz from the rest of humanity, 
made him less than human, and therefore his darkness more easy to understand. 
Although a major aspect of Marlow's metaphor of darkness has to do with death and 
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evil, there is just as strong an association of darkness with lies and falsehood, and 
consequently, of Kurtz with those lies.5 Consider what Marlow says when thinking about 
Kurtz and his name: "Kurtz-Kurtz-that means short in German-don't it? Well, the name 
was as true as everything else in his life-and death. He looked at least seven feet long" 
(348). Marlow cleverly deploys the idea that everything about Kurtz is a lie and, since it has 
already been established that Marlow associates Kurtz with darkness, and darkness with evil 
and death, it is a simple matter to add falsehood to the darkness associations. Marlow knows 
that Kurtz is, at his heart, a lie. Although he had claimed to be bringing civilization to the 
land, the only things he has truly brought are death, suffering and more ivory for the 
Company. There is no "noble cause"-as Marlow's aunt claims earlier in the text-behind 
Kurtz's actions; the only purpose is the acquisition of more and more wealth for its own sake 
(282). Marlow has seen through the lie of imperialism and its stated purposes, and at the 
center of these purposes, he sees only darkness. 
Again, however, Conrad is using a metaphor in an entirely different manner from 
what the reader would expect if he or she were to simply accept Marlow's symbolic attitudes. 
Instead of darkness representing lies, it comes to mean truth, as can be seen in a passage at 
the end of the novella. 
"I pulled myself together and spoke slowly. 
" 'The last word he pronounced was-your name.' 
"I heard a light sigh and then my heart stood still, stopped dead short by an exulting 
and terrible cry, by the cry of inconceivable triumph and of unspeakable pain. 'I knew 
it-I was sure!' ... She knew. She was sure. I heard her weeping; she had hidden 
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her face in her hands. It seemed to me that the house would collapse before I could 
escape, that the heavens would fall upon my head .... I could not tell her. It would 
have been too dark-too dark altogether .... " (124) 
To tell the Kurtz' Intended that his last words were "The horror! The horror!" would be the 
truth, but it would also be darkness, according to Marlow. Instead of giving her the truth, 
however, he gives her a lie; he gives her the light of hope, not the darkness of truth and it is 
up to the reader to determine which one is better. 
Darkness also becomes a place where truth is perceived. The "grove of death," for 
example, is in the shade, a place where "[b ] lack shapes crouched, lay, sat between the trees, 
leaning against the trunks, clinging to the earth, half coming out, half effaced within the dim 
light, in all the attitudes of pain, abandonment, and despair" (292). It is not under the 
sunlight where the true effects of colonialism are apparent, it is in the shadows, in the shade. 
The truth is not illuminated under the sun outside of the grove; in fact, outside is a pointless 
project where the colonialists have set prisoners to digging a hole in the ground. There is no 
truth in the light here, only in the darkness, out of the sight of everyone. 
While all of the small instances of darkness may be seen as references to truth, the 
overall story may also be seen as a look into the truth surrounding the practice of 
imperialism. As the frame narrator notes at the beginning of the text, and this author has 
noted earlier, Marlow's stories always have meaning, although the meaning is not contained 
within the events, but on the outside. The end ofthe story, therefore, does bring about 
meaning for the frame narrator, but through the symbolic language of the darkness, not 
through the events. This awakened awareness is made clear by the closing lines of the 
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novella: "The offing was barred by a black bank of clouds, and the tranquil waterway leading 
to the uttermost ends of the earth flowed somber under an overcast sky-seemed to lead into 
the heart of an immense darkness" (371). Now, for the narrator, there is darkness ahead; the 
darkness of truth and knowledge. He too understands the workings of his Western world, 
knows that Kurtz is a prime example of what is wrong with the West. The truth he must face 
is a bleak one, so he combines the traditional connotations of darkness being negative with 
his newfound understanding that it also represents truth to create a powerful metaphor for the 
story. 
This reversal of darkness' symbolic meaning in the text necessarily raises the question 
of whether or not light then becomes symbolic of lies and untruth. The answer, as has been 
hinted at, is that yes, light does come to represent falsehood and lies. Much as the truth is 
revealed in the darkness, light often obfuscates the truth. As Marlow arrives at the first 
station, for example, there is a "blinding sunlight" which hides the view of the station "at 
times in a sudden recrudescence of glare" (290). Here the sunlight is both literally and 
metaphorically hiding something. On the literal level, Marlow is coming into the port and 
unable to see the dock at times because of the light in his eyes, while on the metaphorical 
level, the light of the sun is hiding the actions of those who are working towards the 
colonization of Africa and trying to profit from this "civilizing act." It is important to also 
note that it is not just any light which hides the truth here, but specifically sunlight. Sunlight 
is often associated with goodness and truth; the reversal of these connotations makes the new 
symbol that much more powerful and effective. Not only has light been transformed to 
something which hides the truth, but the very source of the light has become tainted as well, 
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forcing the reader to reconsider many of his or her previous understandings of the meaning of 
these symbols. 
One of the more complex images in the text-as well as one which draws upon light 
imagery-is a painting of Kurtz's Intended. The light in the painting, however, is not the 
light of the sun, but rather that of a torch: "Then I noticed a small sketch in oils, on a panel, 
representing a woman, draped and blindfolded, carrying a lighted torch. The woman was 
somber-almost black. The movement of the woman was stately, and the effect of the 
torchlight on the face was sinister" (303). The reader is presented with the traditional 
representation of blind justice, but with a torch rather than the scales and sword. The torch is 
likely a symbol for truth, but Conrad describes the effect of the light as "sinister" rather than 
revealing, insightful, or any other positive term. He has yet again supplanted the 
connotations of light from truth with an entirely different meaning, one that is both 
forbidding and frightening. Because it is shown that Kurtz is the artist responsible for the 
painting's creation, it is entirely possible that this painting reveals more of Kurtz's character 
and subsequent self-knowledge. Again, by plugging in the idea of light being falsehood, the 
audience can safely assume that the blindfold over the Intended's eyes is hiding this 
falsehood from her. Kurtz, therefore, is revealing the fact that he is aware his actions in the 
Congo are negative, knowledge he desperately wants to hide from his Intended, and 
knowledge which Marlow also hides in the end. 
Another example of the light/dark reversal in action occurs near the beginning of the 
novella when Marlow admits that the events of his tale seemed to "throw a kind oflight on 
everything about me-and into my thoughts" (280). The standard reading of this metaphor 
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would be that Marlow has come to understand something through the course of his adventure 
in the Congo, symbolized by the light. When viewed with a new understanding of light and 
darkness imagery in the text, however, what Marlow is saying takes on entirely new and 
surprisingly accurate connotations when the reader considers Marlow's aversion to lies. His 
travels have forced him, a man who despises a lie, to do that very thing to Kurtz's Intended; 
he has shined a light-told a lie-while admitting that to tell her what happened would have 
been "too dark-too dark altogether ... " (371). While it may be true that Marlow is again 
drawing upon the negative connotations of darkness here, it is entirely possible to see this 
passage as an admission that the darkness holds the truth while the light may not necessarily 
reveal anything. 
Although Marlow most often appears constrained by his concepts of light and 
darkness throughout the text, there is at least one hint pointing to a possible awareness of this 
symbolic reversal. Near the end of Heart of Darkness, Marlow makes a comment that "the 
sunlight can be made to lie too" (365). Whether or not Marlow's understanding of the 
symbolic reversal is complete, or whether he has decided instead to embrace the light of lies 
is not totally clear, but it is safe to say that Conrad, at least, gives the reader ample evidence 
to make a case that symbolic representations are just that-symbols, not universal truth. By 
revealing this to be the case, Conrad strengthens his attack on imperialism, showing how the 
imagery so often drawn upon as reason to colonize Africa-brining the light of civilization, 
reason and truth-falls apart when closely examined. This, in tum, asks the reader to 
question the symbols he or she has come to depend on, lest the he or she become like the 
manager of the Central Station whose clothes, of the purest white, reveal him to be a simple 
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construct, a "papier-mache Mephistopheles" which, when poked would reveal "nothing 
inside but a little loose dirt, maybe" (305). Conrad means to show by transforming the 
traditional, that faith in symbol does not lead to meaning, but rather to emptiness. 
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CHAPTER THREE: THE PULL OF THE DARK 
Connie Willis' "Schwartzschild Radius" provides the perfect complement to Joseph 
Conrad's Heart of Darkness, both in its similar plot structure and characters as well as its use 
of metaphors. Willis often relies upon color metaphor to capture meaning, for example, just 
as Conrad does. While they do share these similar characteristics, it is the way in which 
Willis' use of metaphor diverges from Conrad's that makes her work truly shine. As has 
been discussed previously, Conrad's metaphors often contain multiple meanings, and are able 
to be interpreted in several very quite divergent manners. Willis' metaphors also follow this 
pattern, but where she excels is in her ability to not only have her metaphors represent ideas, 
but also represent actual scientific realities. It is this dual-operation her metaphors serve 
which causes her work to equal, and perhaps even surpass, Conrad's. Before an examination 
of the ways in which Willis performs this task, however, it is important to gain a better 
understanding of just how metaphor works in science fiction, and how this will inform an 
interpretation of the text. 
As Orson Scott Card argues in his work "The Special Demands of Writing Science 
Fiction and Fantasy," the operation of metaphors in science fiction is entirely different from 
their operation in, for lack of a better term, mundane fiction. Card gives the example of two 
entirely different readings of a short story he witnessed firsthand while teaching a science 
fiction course. The story he had the class read involved something called a "reptile bus," 
which the students in the class who were unfamiliar with science fiction took to be a 
metaphor for a vehicle that had motion reminiscent ofa reptile, perhaps snake-like (Card 37). 
The students familiar with the genre, however, understood that the vehicle likely involved an 
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actual reptile of some kind, probably a "triceratops with a howdah .. , or an allosaur towing 
a rickshaw" (37). The readers who were familiar with science fiction were the ones who 
were reading the text properly for the genre; they took it to be literal rather than metaphorical, 
thereby understanding what the author intended.6 
What Card is touching on in his example is a distinction that is vital to any discussion 
of science fiction-metaphor does not operate in the same way in this genre as it does in all 
others. Texts must often be read literally in order for the reader to properly understand the 
action of the story, and avoid incorrect assumptions about the author's message. It is entirely 
possible to misread and consequently misunderstand the ways in which meaning are 
transmitted in a science fiction work if one is not familiar with the genre and its understood 
rules. Because of this, many of the ways metaphors are discussed in mundane fiction simply 
do not apply to science fiction, and other methods of interpretation must be used. 
While Card demonstrates that metaphor does not work in science fiction the same 
way it does in mundane fiction, he does make sure to point out that the same rule does not 
apply to simile and analogy: "Similes and analogies, which explicitly state that one thing is 
like another thing, are still available; it's only metaphors, which state that one thing is another 
thing, that are forbidden" (37). The danger arises, therefore, when an author claims one thing 
is another in order to make a statement about the original that the problems arise, simply 
because science fiction deals with phenomena which could be real, and the audience must 
assume that they are-at least until it has been proven otherwise. Card further warns his 
audience that the similes and analogies the characters use in the story must be available to the 
characters of the text. It would not do, for example, to have a character refer to a Ford Taurus 
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in a setting set far in the future when that particular type of vehicle would no longer be in the 
cultural memory. "This sort of thing throws the reader right out of the story," Card rightly 
claims, demonstrating the fine line an author must walk to make a story effective. 
In reality it is not metaphor, but literalness which creates the true distinction between 
how mundane fiction and science fiction are to be read. On one hand, mundane fiction is not 
necessarily to be taken at its face value; instead, the reader may immediately read the text as 
figurative and gather meaning by reading into the text. Science fiction, however, does not 
allow for this possibility-at least not right away. Card explains this more clearly as he 
cautions the following to his audience of would-be science fiction writers . 
. . . early in the story, when the rules of your created world are not yet fully explained, 
you have to avoid metaphors that might be confusing to experienced SF readers. 
Later, when the rules are firmly set, your readers will know that terms that imply 
things are not possible in your world should be taken metaphorically. (37) 
Card is making a very important distinction here, one directly applicable to reading and 
understanding Willis' "Schwartzschild Radius": because every science fiction story involves 
world-building of some kind, the audience cannot immediately be expected to be able to 
distinguish what is metaphorical from what is a part of the writer's construction of the world. 
"He had a thick skull," for example, could have an entirely different meaning early in a 
science fiction story than it does later on. It is entirely possible that this particular person (or 
several people) have skulls that are thicker than average in a science fiction story, while at the 
same time if it has never been established that such a thing were possible or even common 
after the first few pages of the story, this could just mean that the man is stubbom.7 
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Metaphor, therefore, must be suspect in a science fiction text, but especially so in the first 
few pages of exposition. 
Because of this inherent difference in the operation of metaphor in science fiction, 
some have argued that the genre suffers, claiming a resulting lack of figurativeness and, 
consequently, complexity. The fact of the matter, however, is quite different. Instead of this 
difference in operation hindering the genre, what it does is create an opportunity for a new 
level of meaning that is unobtainable in mundane fiction. As a close examination of 
"Schwartzschild Radius" reveals, instead of there being a lack of figurativeness, the 
figurativeness of the text becomes amplified and reinforced. 
Much like in Heart of Darkness, Willis sets up the structure of her work as 
metaphorical through more than just clever use of figurative language. In fact, the symbolic 
nature of the text begins almost immediately with her use of a framing narrator. Early on it 
becomes quite clear that the events Rottschieben has experienced are not simply those of a 
war-tom trench in World War I, but are at least representative of a troubled mind and perhaps 
symbolic of a greater whole. Much like Conrad, Willis sets up her text with a narrator who, 
although he does frame the events of the story, is also an active participant in them. Unlike 
the nameless narrator at the start of Heart of Darkness, however, the reader is presented with 
one who allows access to his thoughts and feelings, and, because the reader is allowed access 
to this information directly rather than through an intermediary, there is less chance of him 
being unreliable. Whereas Conrad presents the reader with a story of a story told by a man 
who has had time to reflect upon his experiences and perhaps alter them, Rottschieben 
narrates directly to the reader, making him more reliable and trustworthy. 
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Not only does the narrator's positioning in the text set it up as figurative, but his use 
of tense does as well. The first story-that of Rottschieben and Travers sitting and 
discussing the events surrounding World War I-takes place in the past tense, while the 
second story-the Rottschieben's last few days in the trenches with Muller and 
Schwarzschild-are narrated in the present tense. Take, for example, the transition from time 
periods from the fourth to fifth paragraphs of "Schwartz schild Radius." 
He [Travers] was the same age as Muller, with the same shock of stiff yellow hair 
and the same insatiable curiosity, and perhaps that was why I let him come every day 
to talk to me, though it was dangerous to let him get so close. 
"I have drawn up a theory of the stars," Muller says while we warm our hands over 
the Primus stove so that they will get enough feeling in them to be able to hold the 
liquid barretter without dropping it. (689) 
The sudden change in tense between these two paragraphs, one repeated throughout the text, 
forces the reader to immediately begin questioning the nature of the events and their 
relationship with time. Instead of following the standard method in which tense is deployed 
in most fiction--even that which has a distorted timeline-, the description of what the 
reader assumes are past events in the present tense encourages him or her to move away from 
the idea that Rottschieben is simply hallucinating about being trapped in a black hole and 
consider the possibility that this is really what is happening. In addition, the reversal of 
tenses in the text sets up a later metaphor of being trapped in time which becomes vital to an 
understanding of the work. Time itself becomes a focus of the text, as will be discussed later, 
and Willis' switching tenses is a subtle reminder of the overall metaphorical structure of the 
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work. 
By the end of the story, the tense even becomes one of the most important clues about 
what is happening in the text. The final scene is between Rottschieben and Travers, a scene 
that has, every time prior to this, been given in the past tense. What Willis does in this case, 
however, is use tense to subtly hint at the reality of Rottschieben being trapped in a black 
hole. At this point, all of Rottschieben's thoughts switch from the past tense, as had been the 
case in the earlier conversations between the two men, to the present tense. Previously, 
Rottschieben spoke only in the present tense when narrating the events of the Great War and 
his experiences in the trenches. The end of the story, however, mixes these tenses and, 
consequently, demonstrates that Rottschieben is somehow still trapped in the time of the war 
by Schwartzschild's black hole. Ifhe were not trapped, he would not speak in the present 
tense of his war narrations, and would rather revert back to the past tense as he did for every 
other discussion with Travers. 
In addition to the way in which tense is used, it is also important to note both how 
Rottschieben is presented and the manner in which he begins to think about the events around 
him as this also adds to the figurative nature of the text. While Rottschieben begins the text 
with hints about his situation, eventually he overtly examines the structure of his situation, 
looking for a pattern that could lead to meaning. Rottschieben demonstrates the beginning of 
an awareness of a larger structure in the following exchange: " 'Is Lieutenant Schwarzschild 
worse? What are his symptoms?' Muller says, leaning forward. His symptoms are craters 
and shell holes, I think" (699). No longer is Rottschieben merely moving along with the 
events of his life, but he is looking past them for a greater structure lying hidden behind his 
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experiences in the trench. He is beginning to see Schwarzschild as a representation of the 
war itself, rather than just a sick scientist. It is through this understanding of symbolic 
structure that Rottschieben's thoughts allow Willis to use metaphor in a more traditional 
sense that is, as Card demonstrates, difficult to achieve in the genre. This self-reflexive 
metafictional element of the text is vital because it adds yet another dimension to the text, a 
awareness of self that pushes the text beyond the level of literal and into the symbolic. If 
Rottschieben is allowed to see his surroundings as somehow representative of a greater 
experience, the audience is likely to follow suit, and not only understand the text as a good 
story, but also as a metaphorical and literal work which reinforces its own ideas through its 
structure. Rottschieben is the key to understanding "Schwartzschild Radius" as more than 
the sum of its parts, because he forces the reader to think about how the story is unfolding, 
while adding a sense of external awareness.8 
Although the framing narrator and self-reflexivity of the text allow it to be considered 
figurative, it is the interplay of both the figurative and the literal in the text which truly makes 
the work effective. Since it has already been shown that science fiction stories are not 
allowed to use metaphor in the same way as mundane fiction is, perhaps the best way to 
examine metaphor in "Schwartzschild Radius" is to follow the development of what 
eventually becomes metaphorical or symbolic in the text from its beginnings to its eventual 
realization as metaphor. Given Card's statements about the operation of metaphor in science 
fiction, the most effective and useful place to begin this examination is at the start of Willis' 
story while she is still involved in the world-building phase of her work and requires the 
reader to accept everything at face value. 
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While it is true that a reader of science fiction should be careful about reading too 
much metaphor into a work early on, no such rule binds the characters of the story to do so. 
Symbols in "Schwartzschild Radius" often operate in the same ways they would in any other 
text, causing the reader to think not literally, but figuratively. Take, for example, the an 
exchange early in the text between Rottschieben and Muller about Muller's theory that stars 
are frozen instead of burning balls of gas. 
"The light is a reflection off the ice of the star." 
"A reflection of what?" 
"Of the shells, of course." 
I did not say that there were stars before there was this war, because Muller would not 
have an answer to this, and I have no desire to destroy his theory, and besides, I do not 
really believe there was a time when this war did not exist. (690) 
The reflection of the light from the shells off the frozen sun has become symbolic of a never-
ending war; to these characters it seems as if there has been nothing but war in their lives. 
Here, Willis has tapped into metaphor not only by getting around Card's rule of 
literalism, but also by drawing upon self-aware metafictional techniques. As has been 
mentioned earlier, Willis uses metafiction to create a sense of figurativeness for the text; in 
addition, the use of self-reflexivity also allows Rottschieben to make the audience aware of 
metaphorical modes of thought. Rottschieben demonstrates an understanding that the light 
from the sun is not really a reflection of the shells, for example, by pointing out that he does 
not want to disrupt Muller's illusions and theories. If Rottschieben truly believed what he 
claims he does in the second part of the sentence-that the war had always been going 
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on-he would not have mentioned that he could destroy Muller's theory. Instead of this 
section of the text being read as literal, therefore, it can be read as metaphorical, but only 
because it is the character who is making the metaphors, not a third person narrator. The fact 
that the audience has access to Rottschieben's thoughts creates the possibility of metaphor 
without danger of becoming entrapped by the problems Card claims science fiction readers 
would run into. In a way, Willis has found a loophole in Card's law. 
What it is important to understand at this point is that a pattern of metaphor does 
exist, and it is the direct result ofRottschieben's narration of the text. Without Rottschieben 
coming up with his own metaphors and disassembling Muller'S, there would be a severe lack 
of figurativeness, simply because Willis would run into problems with the science fiction 
reader who must, as Card shows, read the beginning of a science fiction text in a literal way. 
Because the characters examine the metaphorical, however, Willis is able to get away with 
using metaphor immediately, instead of waiting until the world has been sufficiently created 
so as to not confuse the reader, who expects to take everything at face value. 
Willis is acutely aware of the problems that can arise from confusing the reader, and 
demonstrates this knowledge on the very first page of "Schwarzschild Radius" when 
Rottschieben makes the statement that it "was dangerous to let him [Travers] get too close" 
(Willis 689). The non-science fiction reader would understand this line to be metaphorical; 
he or she would not expect it to literally be dangerous to get to close. Even if he or she 
would see "getting too close" as a reference to emotional closeness, the last concern would 
probably be becoming too close physically, which is exactly what Rottschieben means. 
Card's rule of reading science fiction is quite applicable in this instance, forcing the reader to 
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adopt a science fiction reader standpoint in order for the text to make sense in the way Willis 
wants it to, and for the reader to understand as much meaning as the story itself contains. 
Rottschieben, in effect, is like a science fiction reader: the statements he makes are 
literal, his warning that it is dangerous to get too close to Schwartzschild is real. Travers, and 
even the reader to a certain extent, are more like the mundane audience who expects strange 
phrases like the above warning to be metaphorical, that there is not really a possibility of 
physical harm, but rather it is some kind of psychological defense mechanism of a person 
who does not want to see someone's feelings hurt. The power ofthe story lies in this 
miscommunication of what is real and what isn't-Travers is oblivious to the danger he is 
courting when he decides to interview Rottschieben, and eventually Rottschieben is unable to 
even communicate with Travers at all. The reader is only able to understand the true danger 
Rottschieben mentions by reading the text as a science fiction reader should: literally. 
Into the depths: the black hole and its effects 
Color symbolism is a vital part of "Schwarzschild Radius," although the conclusions 
it leads the reader to are different from the metaphorical meanings of Heart of Darkness. The 
most prominent color throughout the text is red, a color often associated with blood and 
violence (Kouwer 54). Rottschieben comments continually throughout the text that he sees 
red wherever he looks, a comment which could be taken to be a metaphorical reference to the 
violence everywhere around him. One could argue that what Rottschieben is experiencing is 
simply his subjective view of what is occurring, or the result of the ointment the doctor has 
given him for his eyes, thereby creating a symbolic reference to red rather than a literal one. 
This view is supportable earlier in the text, as evidenced by Rottschieben's comment that 
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"[t]here is a candle on the table with a red glass chimney, or perhaps it only looks that way to 
me" (697). Because he makes the qualification that the chimney looks that way, the reader 
may be able to understand this as simply a metaphor of some kind. 
What happens to the color red in "Schwarzschild Radius," however, has nothing to do 
with this traditional meaning, even though the story is set in a war. The explanation of the 
color's meaning in the text is actually given within the work itself, and is first mentioned by 
Travers as he explains the properties of light as it gets closer to a black hole. 
"Say when the star starts to collapse, the person in it shines a light at the fixed 
observer. If the star hasn't reached the Schwarzschild radius, the fixed observer will 
be able to see the light, but it will take longer to reach him because the gravity of the 
black hole is pulling on the light, so it will seem as if time on the star has slowed 
down and the wavelengths will have lengthened, so the light will be redder." (694) 
The color red, therefore, has little to do with a metaphor of violence, and a great deal to do 
with an understanding of the literalness of the text. Instead of drawing upon the audience's 
ideas about what the color red should mean as a metaphor for violence, Willis has created a 
self-contained meaning in the text which does not rely upon the audience at all. Her use of 
red supports the idea that Rottschieben really is becoming drawn into a black hole, one 
created by Schwarzschild himself. Just as importantly, Willis is using literalness in place of 
the metaphorical, giving the text a more stable basis for understanding than if the meaning 
were to come from outside the bounds of the work. 
Further evidence for this idea that red is literal rather than metaphorical comes near 
the end of "Schwarzschild Radius" when Rottschieben "cannot see anything but a red blur" 
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where he looks (700). A reader who picks up on the concept of the gravity of a black hole 
pulling on light will be better able to understand that what Rottschieben is experiencing and 
communicating to the audience is an actual event, not a psychological or metaphorical one.9 
Although metaphor may pose a danger for the science fiction writer, this does not 
mean the text cannot be symbolic. One of the more interesting ways Willis uses symbol in 
her text involves the world building stage of "Schwartzschild Radius," as she begins to liken 
the events in the trench to those of a black hole. Travers comments early on about how "[i]t 
[a star] keeps collapsing in on itself until even the atoms are stripped of their electrons and 
there's nothing left except what they call a naked singularity ... " (690). These scientific 
ideas and theories, however, quickly become reality on the next page of the text, where the 
communications trenches are littered with "things that the soldiers going up to the front have 
discarded: water bottles and haversacks and bayonets" (691). While traditionally a symbol is 
a physical thing that represents a less concrete idea, here the symbolic littering of the trenches 
with dropped items signifies the reality of a scientific event which, although real, is 
somewhat nebulous and difficult to grasp. Symbol, therefore, works along similar patterns in 
"Schwarzschild Radius" as it does in mundane fiction, yet what it represents is quite 
different. 
The important point to understand in this example, and in many others, is that water 
bottles being dropped do not so much symbolize a star collapsing as they are evidence that 
there really is a black hole fonning in the center of Schwartzschild. This transfonnation of 
the method in which symbol is employed-from the nonnal symbol-represents-idea 
concept-is shattered when one realizes that the thing being represented isn't a concept, 
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emotion or belief, but rather an actual scientific phenomenon. Willis wants her audience to 
understand that there is an actual black hole in this story, not simply the emotional or 
psychological equivalent of one. By reversing the reader's expectations, Willis not only 
shocks the reader, but increases his or her understanding of the way symbol can operate in a 
literary text, and the ways in which it can work in science fiction in particular. This is not to 
say that all Willis is doing is being literal, but it is important to understand that she wants the 
text to be able to first be viewed that way. Only after beginning to comprehend the text in 
this manner is the reader able to take another step and see the extended metaphor of the black 
hole at work. 
While the inescapable pull of a black hole certainly reflects the characters' feeling of 
being unable to escape the Great War in the text, Willis draws upon yet another aspect of the 
phenomenon in her work, one that takes on both metaphorical and literal meanings. Upon 
reaching the Schwartzschild radius-the event horizon---{)f a black hole, "time dilates to 
infinity ... as seen by an observer from an infinite distance" bringing an apparent stoppage of 
time (Schwarzschild's Black Hole). This explanation of the effects of a black hole upon the 
fabric of space around it can easily be seen reflected in the text itself. Much as time at the 
black hole extends into infinity for the fixed view, so does time itself freeze for Rottschieben, 
Muller and Schwarzschild at the end of the text. The scientific reality (theoretical, at least) of 
the effect of the phenomenon has become a powerful metaphor for a way in which World 
War I may be viewed by those who lived it. Time often seems to slow in dramatic situations, 
both in literature and in real life. Instead of time seeming to slow, however, Willis actually 
makes it a reality-the characters are actually trapped, not in their own minds, but by the grip 
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of the black hole, as Rottschieben explains at the end of the text. 
"You can't stay here!" I shout. "You have to get away. There is no safe distance 
from which a fixed observer can watch without being drawn in, and once you are 
inside the Schwarzschild radius you can't get out. Don't you understand? We are 
still there!" 
We are still there, trapped in the trenches of the Russian front, while the dying star 
burns itself out, spiraling down into that center where time ceases to exist, where 
everything ceases to exist except the naked singularity that is somehow 
Schwartzschild. (704) 
The endless horror of the destruction of the Great War and its cost in human life makes the 
concept of time stopping that much more effective. While the effect of a metaphor in many 
stories about the subject of war is that the mind of the participant can never leave the 
situation, here it has become fully developed as reality, making the message of the 
terribleness of war that much stronger and meaningful because it is real and not merely 
symbolic. 
In addition to being a powerful metaphor for war being an expression of endless 
destruction, Rottschieben's comments can also be viewed as commentary on the effects of 
large-scale destruction on the human psyche. Willis has truly chosen an appropriate war for 
her subject matter in World War One; not only was this the most stark demonstration of 
humans' ability to destroy to date, but it was also a war in which the fighters really did not 
understand how they were to fight. The Great War was, at times, like a science fiction story. 
Time itself seemed to be warped: men riding horses charged machine gun banks and were 
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subsequently mowed down; the air itself became dangerous as poisonous gases crept through 
trenches where men had been forced to live for months on end, subject to all manner of 
disease; some men used swords while others had guns-anachronism became very, very real. 
Because of this inherent strangeness of the war, Willis' using Schwartzschild as a direct 
cause for some of the destruction is appropriate in a way. With all of the unbelievable things 
the participants of the battles were a party to, the impossibility of a man with a black hole in 
his center actually becomes a possibility. 
Because of the way the extended metaphor operates in the text, it becomes possible to 
see a kind of reversal of Card's rule about reading science fiction. If the reader were, for 
example, to understand the last few pages of the story as entirely metaphorical, he or she 
would lose the entire extended metaphor of the text, and would only be able to understand 
Rottschieben's situation as being merely a psychological one-his mind has been so damaged 
by the events of the war that he cannot escape his memories and has become another victim 
of its horrors. If the text is read literally at the end, another, equally interesting possibility 
comes into existence: Rottschieben has literally become trapped by the black hole. 
While the trenches "closing in" upon Rottschieben could easily be seen as a 
hallucination of a troubled mind, one that has been shell-shocked into madness, it also signals 
the literalness of his entrapment in a black hole. Later in the text, Rottschieben becomes 
unresponsive to those around him, and even begins to speak as ifhe were trapped inside his 
own mind while he literally sits there as Travers takes notes. While a standard reading of the 
text may attempt to explain Rottschieben's actions as representative of his state of mind, a 
more accurate way to understand these events would be in the context of a black hole and its 
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effects. Even the most unscientific reader has at least a small knowledge of black holes and 
their inescapable grip, but not every reader would understand "Schwarzschild Radius" as 
using the concept of the black hole as more than simply a metaphor for how Rottschieben is 
feeling about the war. 
The scientific ideas in the text therefore become the metaphor. The black hole is a 
real event, one capable of destroying anything touching its event horizon. What Willis has 
done, however, is changed by the reality of the black hole into a metaphor for the entire war. 
The Schwarzschild Radius becomes the front, people become atoms who lose their electrons, 
and Schwartzschild becomes a collapsing star with a pull so strong that no one is able to 
escape him. Instead of simply drawing upon tired old metaphors and symbols, Willis has 
created an entirely new set from a series of scientific phenomenon which have the added 
bonus of acting like their figurative effects. The concept of the black hole is almost a 
mystical one-a truly inescapable force of nature of almost incomprehensible power. The 
idea is just as strong as the reality; no matter how hard someone may want to escape, no 
matter how hard one could try, there is simply nothing that person could do to get away. The 
strength of the black hole becomes a metaphor for the strength of the events of the Great 
War-it is larger than life, unimaginable in its scope, and endless in its destruction. In a 
world that had never seen conflict on such a scale, World War One was as impossible as a 
black hole to fathom. 
While the idea of the black hole works metaphorically for the audience, it becomes a 
literal thing for Rottschieben in the text, an actual event that exists within Schwartzschild. 
For now I have a theory, and it is more horrible than anything Muller could have 
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dreamt of .... We are all of us ... afraid of the front. But our fear is not complete, 
because unspoken in it is our belief that the front is something separate from us, 
something we can keep away from by keeping the wireless or the motorcycle fixed, 
something we can survive by flattening our faces into the frozen earth, something we 
can escape altogether by being invalided out. 
But the front is not separate. It is inside Schwarzschild, and the symptoms I have 
been sending out ... are not what is wrong with him at all. The lesions on his skin 
are only the barbed wire and shell holes and connecting trenches of the front that is 
somewhere farther in. (700) 
Rottschieben is taking the part of the science fiction reader, reading the events he is living 
through literally, not metaphorically. Because Willis has her main character come to literally 
believe what he is saying, the possibility exists for the reader to read the text metaphorically 
instead. If, for example, the protagonist did not understand his situation in a theoretical yet 
literal way, the reader would be expected to supply the literalism in the situation, as is 
expected in most science fiction texts. Because Rottschieben understands Schwartzschild as 
being the center of a black hole, however, the reader may take the next step and try to 
understand these events as symbolic of a greater whole. Willis is thereby able to create an 
opportunity for the metaphorical in her text by sidestepping any concerns of the science 
fiction reader becoming confused. 
It is therefore the literalness of "Schwartzschild Radius" which becomes its most 
complex feature, simply because the literal becomes the extended metaphor for the work. 
The protagonist, along with the reader, changes from seeing the events around him as a 
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metaphor for a greater picture to a literal representation of the destructiveness of war, and 
back again. Rottschieben literally becoming trapped forever by a war is much more symbolic 
of the reality of war than ifhe were only trapped there in his mind. Time has frozen for 
Rottschieben, Muller and Schwartzschild, trapping them for eternity in a black hole of 
mankind's creation. 
43 
CHAPTER FOUR: ESCAPE VELOCITY 
If Joseph Conrad had known as much about black holes as he did about the sea, one 
has to wonder if he would have written science fiction. Although he certainly could have 
known about Einstein's Theory of General Relativity at the time he was writing, black holes 
did not really become more than a mathematical possibility until well after his death in 1924 
(Conrad 2).10 In many ways, the black hole is the perfect metaphor for so much of what 
Conrad does in Heart of Darkness: the magnetic pull of Kurtz, the inability to escape the 
clutches of the darkness, a feeling of all the pieces of civilization being stripped away by the 
jungle; once the darkness of a black hole has touched someone, no amount of struggle will 
release him or her,just as Conrad shows the taint of the West (to Kurtz it is the taint of the 
jungle) and its effects upon those who enter its radius. These metaphors would surely have 
served him well ifhe had used them, but it is doubtful he would have been as famous ifhe 
had. 
Willis, on the other hand, has the choice between using the same types of color 
metaphors Conrad deploys in his work or using the metaphors available to her through 
scientific theories and her audience's understanding of black holes. Because of the options 
available to science fiction, however, Willis is not limited to choosing one or the other, but 
rather has the possibility of using both. Science fiction, as this examination has 
demonstrated, not only allows the author increased expression through use of the 
fantastic-as well as a consequent escape from the provable and ordinary-but also a nearly 
unlimited ability to use both metaphor and literalism simultaneously because of the genre's 
flexibility. Causing one's metaphors to serve this dual operation is difficult to accomplish in 
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mundane fiction, and more probable in science fiction. Willis is more free to choose how her 
story is told than the mundane writer; she is both free of the conventions of the real, but also 
free to have her language be simultaneously figurative and literal. 
The question of which story is the more effective in its deployment of metaphor 
seems to naturally arise from this line of reasoning, although perhaps this is not the most 
pressing goal of this discussion. This text has already worked to clearly establish how the 
two stories' metaphors operate, and it is apparent that they both accomplish their goals 
through use of metaphor and figurative language admirably. What is more informative and 
useful, therefore, is to investigate the interplay between the two types of metaphorical use and 
examine how these work within the frame of the audience's mindset. By examining this 
point, it becomes possible to make more general conclusions about both the two genres and 
figurative language in general. 
As has been established in the two previous chapters, there is a certain level of shared 
knowledge that the audiences of both works must possess in order for them to be effective. 
Conrad, on one hand, assumes the reader will understand-if not necessarily agree with the 
idea-that darkness is usually associated with negativity, while light is assumed to represent 
more positive ideas and concepts. Without this information, the reader simply becomes 
confused by Conrad's language and the metaphors become meaningless. In addition, it is 
impossible to notice that Conrad is also playing with the traditional meanings of light and 
dark if the reader does not have this basic understanding of these traditional meanings. 
Similarly, Willis assumes a certain level of knowledge about the functioning of black 
holes and a reasonable idea about what they are capable of in her audience. While Willis' 
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audience members have most likely been directly taught about black holes, however, those 
same people picked up their understanding of light and dark imagery in a more indirect 
manner-not so much learned as absorbed: the "good guys" in Westerns wear the white hats, 
while their enemies wear black; heaven is associated with the sky and light, while hell is a pit 
in the darkness; the "light of reason" replaces darkness of ignorance; to have a black heart is 
to be bad. All of these are concepts are accumulated over the span of a lifetime, and very 
few of them are actually taught in the kind of classroom setting in which information about 
black holes would be. 
The color imagery Conrad is drawing upon, it would seem, is more the confluence of 
all manner of different cultural and societal influences than something learned from a single 
source. These ideas about color and what they represent are so pervasive that they eventually 
become assumed to be true by those who live in the culture. The effect of this 
acclimatization in Conrad's work is that he has a strong basis upon which he can build a 
figurative structure, and is safely able to assume a great deal of shared knowledge with his 
audience. Willis, on the other hand, has two choices available to her. The first route she can 
take is to rely entirely upon the reader's knowledge about the black hole phenomenon, 
assuming that he or she will be able to understand that the events of the story are describing 
the idea that Schwartzschild actually contains a black hole and is slowly trapping everything 
around him including the narrator. This choice would allow Willis to be less prescriptive in 
her writing, and would reduce the necessity for her to spell out the actuality of a black hole 
and its effects. Unfortunately, this approach leaves a great deal to chance; if the reader has no 
awareness of (or is mistaken about) the functioning of black holes and the event horizon, he 
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or she will entirely miss the meaning Willis is trying to convey. 
The second option available to Willis, and the one she takes, is to simply add the 
information into the text so as to insure the knowledge is available to the reader. Some might 
argue that this is an unnecessarily heavy-handed approach to generating the requisite 
knowledge for the extended metaphor of the text, but the fact of the matter is that because 
"Schwarzschild Radius" uses a specific scientific idea as a metaphor, Willis must insure her 
audience understands what is happening and, consequently, makes the appropriate 
metaphorical leap. While a knowledge of color symbolism is more ingrained in her audience, 
black hole theory is not, and if she desires her readers to gain the same type of meaning from 
her text as if she were simply using color metaphor, she must be certain her audience has the 
knowledge available to gain the proper insight into the situation. The device she uses to 
accomplish her goal of informing the audience is in the character of Travers, who serves the 
role of scientific advisor, as it were, filling in the details in order for Willis to create the 
possibility of her extended metaphor's operation. 
If Willis were to include Travers only as a character whose sole purpose is to explain 
the theoretical aspects of black holes, there would be a severe problem with the character. At 
this point Travers would cease to be a character and become a simple informational device. 
Card comments a bit on the dangerousness of this proposition, pointing out that "[i]n the 
early days of science fiction ... key infonnation was given in huge lumps, often by having 
one character explain things to another. This was often badly handled, as when one character 
explained things to another who already knew it" (Card 34). An author uses this technique of 
exposition at great risk, for a bit too much exposition given this way makes the author look 
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silly, at best. 
Willis' use of Travers, however, is not limited to having him only there to quote 
theory; rather, Travers also serves to indirectly point out to the reader that the black hole 
really does exist. As mentioned in the third chapter, Travers breaks into the story 
Rottschieben is telling with an occasional question about the events or a hurried explanation 
of theory to keep the other man talking. As the text progresses, however, it appears to the 
reader that Travers stops listening to what Rottschieben is saying and becomes single-
mindedly focused upon digging up information about Karl Schwarzschild. What is initially 
assumed to be Travers' doggedness in gathering information while ignoring what he does not 
want to hear instead becomes his literal inability to hear what Rottschieben is saying. The 
black hole in which Rottschieben has become trapped does not allow for any messages to 
escape, as Travers himself mentions earlier. Travers being unable to receive the message 
from Rottschieben, therefore, also becomes both literal proof of the black hole, and a 
symbolic representation of the inability to communicate the experience of the war to one who 
has not gone through it. Instead of Travers simply being a plot device to be used to spout 
theory, Travers takes on a vital role in expressing both the literalness of the text, as well as its 
symbolic meaning. 
Besides the explanation of the knowledge needed to understand the figurativeness in 
"Schwarzschild Radius," the most obvious difference between the two works is the manner in 
which metaphor and literalness are used. Some might argue that science fiction suffers from 
its inability to use metaphor right away in a story for fear of confusing the audience. As 
Willis demonstrates, however, there are ways around this problem, both through characters' 
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ability to use metaphor and figurativeness in their own minds, and in the creation of extended 
metaphor by use of the literal rather than the figurative. 
When presented with the option of choosing to be literal or choosing to be figurative, 
the mundane author, such as Conrad, usually has to pick one or the other. Because of the 
nature of science fiction's use of figurativeness, however, the science fiction author has the 
rare ability to do both at once while leaving neither lacking in meaning. While Marlow is 
able to discuss the darkness of the jungle, he does so for the sole purpose of causing the 
audience to respond with traditional associations of darkness: death, loss, despair. 
Rottschieben's description ofthe front closing in, on the other hand, means both that he feels 
trapped by the war, and that he is literally becoming trapped at the same time by 
Schwarzschild and the black hole inside the man. 
While it would be possible for Conrad to use the dual-operation of metaphor being 
both literal and figurative-the jungle can, and sometimes is literally a dark place-this kind 
of simultaneous actions in Heart of Darkness is simply not as strong as it is in Willis' work. 
The figurative language in Heart of Darkness, while able to be interpreted in multiple ways, 
takes only one step to reach its goal, whether the goal is that darkness is equivalent to the evil 
of the jungle, or darkness is equivalent to the West. However Conrad's light metaphors are 
interpreted, the reader does not have to go beyond this single leap to gather the meaning of 
the work. 
"Schwarzschild Radius," however, takes a much more complex approach to relay its 
figurative meaning. The metaphors and other figurative language Willis uses lead to two 
different conclusions, the first of which is that Rottschieben has been mentally damaged by 
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what he has witnessed during the war and is unable to think about anything else in an attempt 
to gain some kind of meaning from the events. The second interpretation the reader is able to 
make, given the textual clues about black holes, is that somehow Rottschieben has literally 
become trapped by a naked singularity at the center of Schwarzschild. These is ample 
evidence from the text for making this conclusion, and the genre itself allows for such 
fantastic situations even if it seems impossible for this to occur. 
What takes "Schwarzschild Radius" and its use of figurative language beyond Heart 
of Darkness is the creation of another level of meaning even beyond these two possibilities. 
In addition to the black hole literally trapping Rottschieben, the reality of the black hole itself 
becomes the extended metaphor for the text; light cannot even escape the grip of the 
singularity, and, as Willis demonstrates, neither can thought. There is no possible way for 
Rottschieben to free himself from the war, just as there is no escape from the black hole; 
Rottschieben is doomed to an eternity-both literally and figuratively-of imprisonment by 
his memories and the powerful pull of "the naked singularity that is somehow 
Schwarzschild" (Willis 704). 
In Conrad's text, the literal becomes the metaphor, following the standard operating 
procedure of most figurative language in literature. There is only one transformative step in 
this process, a one-for-one ratio allowing meaning to be compounded a single time. While 
this step-along with availability of multiple interpretations-does increase the possible 
meanings of the text, it does not generate the same sense of overall meaning present in 
Willis' work. In "Schwarzschild Radius," the literal becomes metaphor, which again turns 
literal, and eventually the literal becomes metaphorical one last time. The complexity of 
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possible meaning produced in this instance goes far beyond that created in Heart of 
Darkness, surpassing even Conrad's use of the figurative. 
Without exploring a wider range of texts it is difficult to determine whether or not this 
pattern of literalness and figurativeness holds true in other works of science fiction. One fact, 
however, is clear: science fiction, by its very nature, allows for the operation of the literal and 
figurative to work in the ways outlined in this discussion, while the same may not be true for 
literature. With this understanding in mind, it is important for critics who are examining 
science fiction to pay particular attention to the ways in which the authors in the genre use 
interplay between figurative language and the literal to perform tasks their counterparts in the 
field of literature would find difficult to achieve. 
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NOTES 
I.Delany, as has already been mentioned, is more concerned with science fiction's treatment 
by critics and students more than exploring one particular aspect of the genre. 
2. It is important to note here that two of Marlow's adjectives here fall into a light/dark 
schema, one he uses throughout the text. Later in this discussion the topic will be more fully 
discussed and expanded upon in order to show yet another way in which Marlow and 
Conrad's purposes differ. In addition, color schemes become an important concept in the 
discussion of "Schwarzschild Radius," although they operate in very different ways there. 
3. Interestingly, Conrad does not give Kurtz any kind of Netherlander background. This is 
somewhat strange given the fact that Conrad's own experiences where in the Belgium Congo, 
where some of the most reprehensible acts on the part of the white man took place. 
4.1n addition, this pointless destruction is also echoed in "Schwarzschild Radius" as the front 
lines ofWWI become ever closer to the protagonist. The destruction in "SR," however, has 
an even stronger impact because it also mirrors the disintegration of the mind and draws 
parallels to the black hole phenomenon. This and more will be discussed in great detail later. 
5.To keep someone "in the dark," for example, is to refuse to tell him or her the entire story 
and, in effect, lie. 
6.The story, which Card leaves nameless, was written by Tom Maddox and published in 
Omni. 
7.Card gives the example of "She took heavy mechanical steps toward the door" in his piece 
to show this distinction (37). 
8. While Rottschieben begins to see the events as metaphorical, his observations do not end 
here. As this examination will later reveal, Rottschieben goes beyond an understanding of 
Schwarzschild as symbolic, and into a realization that the man is literally a collapsing star. 
9.Rottschieben can even be translated from German to mean "red shift," just as 
Schwarzschild can mean "black shield" (Applet 260, 270). 
lO.1t was the publication of J. Robert Oppenheimer and Hartland Snyder's publication ofa 
paper in 1939 which gave situations in which black holes could exist. Until this time, black 
holes were no more than a mathematical possibility (Black Holes). 
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